This 
I.
Introduction Silicone resonant sensors have developed rapidly in past decade. Many experts in sensor paid special attention to this technology. The main advantage of the silicon microstructure resonant sensors is the advantage of generalized resonant sensors, such as direct digital output (without A/D converters), because the Sensors whose output is in the form of variable frequency are called quasi-digital because it is very easy to obtain a digital output from them. The output of digital sensors is in the form of discrete steps or states. The output of digital sensors does not require an Analogue to Digital convector and their output is easier to transmit than analog sensors. The output of digital sensors is also more repeatable, reliable, and has long-term stability. They have low hysterics and high repeatability which is often more accurate and precise .The advantages of silicon material is that they have excellent mechanical properties, posses high strength, no mechanical hysterics. Moreover they have ability to batch process at low cost and the compatibility of mechanical and electrical properties. Meanwhile, due to their high working frequency, the dynamic characteristics of silicon resonant sensors are much better than those of conventional resonant sensors. [1] Fig.1 shows the structural sketch of a microstructure silicon resonant sensor for measuring acceleration. Fig 3. 2 shows the mathematical model of the sensing structure. The preliminary sensing unit of the microstructure silicon accelerometer micro-sensor for measuring the acceleration is an E-type round diaphragm, where A is the outer radius, B is the inner radius, and H is the thickness of the diaphragm, respectively. .
II. Structural Sketch and Sensing Mechanism of Microstructure Silicon Accelerometer
The measured acceleration within (-100,+100) 2 / ms (a<0 F>0 ,a>0 F<0) acts perpendicularly to the lower plane of the E-type round diaphragm and yields the radial and circular stresses of the diaphragm. The final sensing unit is one pair of beams (resonator beam1 and beam 2: L is the length of the beem, b is the width of the beem, and h is the thickness of the beem, see Fig. 2 ) which are attached to the upper plane of the E-type round diaphragm. The location of the beam 1 and beam2 are along the radial direction of the E-type round diaphragm. Beam 1 is located at the outer edge and beam 2 at the inner edge.
As compared with the round or square diaphragm, the E-type round diaphragm is one of the advanced elementary sensing units in silicon microstructure resonant sensors. Its major advantages are such that the stress concentrations on the effective annular sensing area, flexible stress distribution designing, easier to achieve the differential measuring scheme in order to increase the sensitivity and reduce some disturbances such as temperature, random vibration, etc. In addition, the advantage of the above sensing structure is that the beam resonator of very high Q factor because they can be packaged within a vacuum housing.
The location of beam 1 and beam2 are along the radial direction of the E-type round diaphragm (see Fig.1 ). beaml is located at the outer edge r(A-L~A) , and beam2 at the inner edge r(B~B+L). However, it is very important for the silicon resonant sensor to design and select the optimal parameters of the sensing structure to measure the different acceleration ranges. Based on the sensing mechanism of the sensor, the FEM model of the sensing structure is established in detail, in this Chapter in the first step. 
III. Stresses on the upper plane of the E-type round diaphragm
The differential equation of the round diaphragm which is measuring by a acceleration can be written as following: And if the amount of the above both variables is a negative, the actual direction of the above variable is opposite from that in fig.2 . [4] The boundary conditions at the inner and outer edges of the E-type diaphragm are as follows:
From equation ( of the E-type round diaphragm can be obtained as follows : 
Where S is the integrated length of the beam.
The kinetic energy
Where ρ is density of the sensing structure.
In addition, the initial potential energy of the beam, which is caused by 
Then the total potential energy of the beam is 
Beside on the above related equation we can divide the element along the axial direction of the beam (Fig 3.4 cos 24
Simulation of the different position on the E-type round diaphragm and the length of the beam,
Then we obtain the element stiffness matrix:
The element mass matrix:
The element initial stiffness matrix:
The element total stiffness matrix: From equation (3.19 ) and (3.20), we can obtain the natural frequency and the corresponding vibrating shapes. [5, 6, 7] CALCULATIONS THE LOCATION OF THE BEAM the main investigations are the varying laws of the measured acceleration -frequency relationship for the beam resonator as the thickness H, outer radius A for the E-type round diaphragm and the corresponding length of the beam L are varied accordingly. In order to get some generalized results of the measured acceleration frequency relationship for the beam resonator, some related parameters are selected follows:
Referenced value for the inner radius of the E-type round diaphragm is as Tables and the below Figures, we can get the following results: The variation of the basic natural frequency of the beam decreased with increasing the length of the beam, while the relative variation (sensitivity) of the basic natural frequency increases with increasing the length of the beam for the given parameters of the E-type round diaphragm The variation of the basic natural frequency of the beam and the relative variation (sensitivity) of the basic natural frequency of the beam is increased with increasing the outer radius of the E-type round diaphragm as the inner radius of the E-type round diaphragm is constant. The variation of the basic natural frequency of beam2 is more than that of beam1 And the above tendency decreases with increasing the ratio B/A and decreases with increasing the length of the beam. [8, 9] 
